4-Substituted-1,2,4-triazole-3,5-diones (TADs) are notable for their ability to participate in a wide range of reactivity and reaction types, e.g. [4+2] 1,2 and [2+2] 3 cycloadditions, ene reactions, 4 electrophilic aromatic substitution, 5 dehydrogenating properties 6 and oxidation of alcohols to aldehydes and ketones. 7 However, the unusual reactivity which makes 1,2,4-triazoline-3,5-diones (2, 4) of interest, to organic chemists makes them difficult to prepare and purify as well. For example: 4-phenyl-1,2,3-triazoline-3,5-dione (2e) is an extremely reactive dienophile and enophile which is at least 1000 times more reactive than tetracyanoethylene (TCNE) in the Diels-Alder reaction with 2-chlorobutadiene and 2000 times more reactive than maleic anhydride.
1 All known methods of synthesis of these compounds require oxidation of the corresponding 1,2,4-triazolidine-3,5-diones (1, 3), more commonly known as urazoles.
Although a wide variety of reagents are capable of effecting the urazoles oxidations [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] this transformation remains capricious because these compounds are very sensitive to the oxidizing agents and reaction conditions. Moreover, most of the reported reagents produce some byproducts, which either destroy, or are difficult to remove from the sensitive triazolinediones. Another major drawback to the older procedures is their use of reagents which are either highly toxic or produce serious disposal problems (or both). 8 Recently, we have demonstrated the remarkably practical use of in situ generated N2O4 gas as a clean and efficient oxidant for this purposes.
1,10,11 It is known that gaseous N2O4 is corrosive and highly toxic and must be generated under an effective hood with caution. Therefore, we decided to develop a new reagent or reagent system to overcome the above limitations and provide a clean and easy work-up. Since heterogeneous reagent systems 19 have many advantages such as simple experimental procedures, mild reaction conditions and minimization of chemical wastes as compared to the solution phase counterparts. Therefore, we were interested to find a heterogeneous system for urazole oxidation and we have investigated a number of different reaction conditions based upon the in situ generation of HNO2(NO + ) 12 or H2O2 (Cl   +   ) . 13 Therefore, we wish to report a simple, cheap and convenient method for the effective conversion of urazoles and as well as bis-urazoles to their corresponding triazolinediones (2, 4) by using Ca(OCl) 2 under heterogeneous conditions (Schemes 1 and 2) .
Different kinds of urazoles and bis-urazoles were subjected to oxidation reaction in the presence of Ca(OCl) 2 in * Corresponding Author. e-mail: Zolfi@basu.ac.ir § Previous Name: Shadpour E. Mallakpour C-NMR) and physical data with the authentic samples. All urazoles and bis-urazoles were synthesized according to our previously reported procedures. Conversion.
